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nrTBKDCTCTIOS. 

The  consideration  of   the   topic    "Wool 
Washing  and.  Recovery  of  By-Pfcoducts"   arises 
out  of  the   three-fold   circui  i  it   the 

ordinary  method  of  ]  .ol  for 

■  -._    I   -..         i  he  j  roc  ess  of 

scouring, yields  a  product  with  objectionable 
properties,    secondly, that   the  by-products 
which  are, in  this   country, for  the  most  part 
"being   discarded   to   waste, have  at   the  present 
time  a  high  valueiand   lastly, there  has  teen 
presented, as   a  means  of  obvi  the  first 

difficu]  d  profit  the  high  retu 

off  the  recovery  of  these  valuable 

-products, the  possibility  of  the  utilizat- 
ion of  a  coal-tar  di  1]  ;e,of  little  value 
otherwise, to  be  applied  to  a  solvent  process 
of  purification. 
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THE  I1T1XSTHY  OP  WOOL- WASHING. 
bure  of  Wool. 
Wool  fi^er   is   the  hairy   covering    (or 
fleece)    cf   the   sheep.    It    is 

in  the   skin,  spri:  .  oot  or 

hair  follicle.    In   its  natura]  in  the 

fleece, wool  is  contaminated  with  a  number  of 
imparities.    These  maj    be  classified  as  follows: 

(a)   Wool  grease, which  occurs   in  large 
quantities   as  an   external   coating  en   the 
fiber  i    it    is   a  natural   exudation  cf   the   sheep 
and   serves   as   a  protection  to    the  fiber, 
preventing   it  from  becoming  felted  and 
rued       i      lly  i    jured.    It   differs   from  other 

.  al  fats   in  that   it  does  not   consist  of 
the  glycerides  of  the  Ids,  is 

Lltlj         ponif J      le  ..    tie 

alkalies.      I  lified  with 

Aeous  pc  ':•  sh,but    is  readily   saponified 

1.      Roger's   Industrial   Chemistry. 


heating    it   100C   in        Jlc    ed  vessel 
alcoholic  potash.    The   saponification 
number  of  lanolin  determined   in    !:his  manner 
found  to   'be  S3.      ,        ich  is  a  ie  half 

of  ordinary   fats.  1  grease  possesses 

more  the  chemic*  1  les  of         ax, as   it   is 

-  posed  mc       3  igb    i      slid   alcohols 

is  cholesterin  and  i  so  ehol  ester  in,  "both 
lie  free   state   and  as   <  the  t 

acids.    Though  insoluble   in  water  and  nc 

lifiable  ]      lies,        lesterir    L  ~-  ily 

emulsified,      propel  n  ich  is  based  the 

usual  method  of  woo3  g.   Wool  grease 

.vex,    is    easily    soluble   i  i  1  a  other 

volatile  solvents. 

(b)   Suint,or  dried  up  perspiration, 
consisting   ]  ]      .  Its  of  organic 

acids   and   soluble   in  water.  _  .-isence  of 

issium  is  accounted   for  by    b3  c  wn 

2.    Jr.    Lc  Chem.    Soc.    1893    vol.    2. 
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fact    bhat    3heep   draw  from  the  land  on  which    b] 

i   quantity  of  potash, 
which,after  circuli  king    in  their  blood, is 
excreced   from  the        in    rith   the   sweat    in 

which   it    is  deposited   in 
bhe   irool.3 

(c)   Miscellaneous  dirt, such  as  dust, 
:-  .         er,        r,g:     -  A  ,  e;.c. . 

EPARATIOH  o:-'"  TOOL  JOT.     I    0]  ACTUBE. 
'ore    bhe  wool  can  'be  spun  in    '  jctile 

industries, it   im  e  freed  from  grease  and 

adhering   impurities. 

bhods  are   in  use:   A.    Scouring  Process, 
.    Sol  ..cess. 

A.    Sec  urii  g  Process. 

.  ordinary  method  of  cleai  ool 

is  by  the   scour:    g        .cess  in  which  the  dirty 
grear    ,         ]  .-.red   in  "     'ion 

3.    J.L.Smith,    Chem.   ITews  Vo]  ,    J:        1871 
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to  which  more  or  less  soda  ash  is  added. 
The        :;ure  of  ■  Id  not 

-3  1407  else  the  fdbei    1]  be  injured 
lie  action  of  the  alkali.       :      _.se 
is  easily  emulsified  bj  the  alkalies, whereas 
the  suint  is  dissolved  by      <ter,the 

rities  'being  removed  mechanically 
]   action  of  the  water.  After  scouring  in 
the  soap  solution  the  wool  is  thoroughly 
rinsed  in  wj  xi  n ,        "     neezed 

dried. 
The   potash  salts  existing  in  the  wool 
suint  and  removed  by  the  scouring  are  valu  ] - 
■ _n 11 c  ] .   re  caj  : .  e  0 f  recovery.  In 
man;     :      '    Jtits  these  salts  as  wel3  as 
the  grease  are  recovered     .  Llizedj  in  this 
however,''1  ;rs  containing  the 

suint  are  run  to  waste.       .ant  of  grease 

varies  greatly  with  the 
breed  and  cultivation  of  the  sheep. 
finer  stapled  wools  u ■■■.  1]   Jontain  the  larges: 
portion  of  grease.  The  amount  of  dirt  and 
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ible  matter  will  depend  1  " 

:  ;er  ich  the   sheep   axe 

grown ja  dry  sandy  soil  usually  producing 

)f  dust    in  the  wool.    The  amount 
of  loss  caused  in   scour:    _      ool    is  known  as 
3   this  amounts    ::c    40-70J     on 
the  weig]  fleece. 

Ehe   scouring  of  wocl   is  usually  conducted 
chinei        i        ;;he  ooject  of  agil 

c  ssi'ble  degree   so    as  to 
avoid   felt  i. 

axe",  ig  ;ed  in  t      d  i       rder.      he 

introduced   into    the   first    '- 
"by  means  of  a  travelli    s  is   slow] 

carried  through    bhe  scouring    "       tor  hy  moving 
forks  until   it   is   caught  up    by  squeeze  rolls 

ed   into    the  seci  re   it   is   carried 

forward  in  the   same  manner  through  another   soap 
solutioniit    is  finally  carried  through  a  third 
tank  containing  fresh  : r  rinsing. 

■The   scouring   liquor   is   intarorduced  fresh   into 
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the  second    '  ?irsi 

.so  as  to  h  clean  wool  co  rrom 

the  fresh  liquor.    In   some  places  the   spent 
scouring   liquoa  c    recover    ;T.e 

salts  simp]  ]  ^in- 

ation,when  fror.  5   to    10; .    (on   the        :,.,    '    of 

h  3i         ined,   Ag .  in, 

the  spent   liquors   are   sometimes  treatei 

cid  in  order  to   decompose  the  soaps 
and  liberate  the  fatty  matter.    The  latter, 
together  with  the   associated  wool  grease, are 
settled  out  on   the   surface  of  the  liquor  from 
which  they  are  removed.    In  some  instances  the 
scouring   liquors  are  centrifuged  to    recover 
the   crude  wool  fat. 

The  objectionable  feature  of   this   treat- 
fa   is   that   the  alkali  has   a  destructive 
effect  upon  the  -reel  causing   it   to    turn 
ellowj     Lccordingly  there   is  becoming  reat 

rtance   in   this  country         .  bher  form  of 
scouring  known  as   the   solvent  process, -Thich 
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leaves  the  fiber  in  a  much  better  condition  and 
the  recovered  grease  is  of  sufficient  value  to 
pa};-  for  the  cost  of  scouring. 
E.  The  Solvent  Process. 
The  literature  contains  many  accounts 
of  various  solvent  processes  in  which  the 
.  i  feature  has  been  to  leach  the  grease 
from  the  wool  with  a  volatile  solvent, such  as 
'benzol,  carbon  o      ide, carbon  tetrachloride, 
petroleum  benzine, etc. , and  subsequer 
subject  the  solution  to  distillation, reco'frer- 

bhe  solvent  for  further  use, while  the 
grease  remained  behind  as  a  residue  in  the 
still*   The  applici  bion  of  this  process  on 
an  industrial  scale  has  in  most  instances 
failed  to  survive  beyond  the  experir  - 

;e  and  bhere  are  at  present  but  few  plants 
in  the  world  which  are  oj      _.  The  main 
difficult,:- ,__.   ctic  llj  ,has  arisen  in  connect- 
ion with  the  h   '  of  the  volatile  solvents, 
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which   entails  a  large  loss  of  an  expensive  raw 
-rial, and  presents   further,    a  fire  hazard. 

UTILIZATION  0~   THE  BY-PBODUCTS. 

ed   with  water, in  relation  to 
icine,has  first  "been  mentioned  "by  Dioscorides, 
a  Greek  physician   and  author, living   in  the  first 
century  A.  P. .       Plinius   in  his  writings, 
gives  an   elaborate  method  for  the   extraction 
of  wool  grease   from  wool   in  which  he   calls 

product    "oesypus".      In  1882,      Prs.   Braun 
and  Liebrich  took  out        ]       3nt   for    '- 
purification  of  wool  fat, which,   mixed  with 
3r    they  called    "lanoline".    They  described 

their  product    .       "        ixture  of  pure  wool   fat 

4 
fater".  The  aj  3e  of   the  prepar- 

ation  showed   i  3  far   from  pure;    the 

color  of    bhe  anhydrous  wool  :eenish 

.hen  mixed  ater  it  assumed  a 

dirty  yellow  color  which  turned  brown  on 
standing. 
4.    Jr.    Soc.    Chem.    Ind.    Vol.    9,1690     p   3rj. 
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Lanolin  has  nc         ?irml      blished 

oe 

i        he  rmacopflia  because  cf   its  great 

irapeutic  value.    It   is   already  taking  the 
place  of  vaseline, paraffin, and   lard.    Its 
efficiency   in  the   composition  of  plasters, 
salves, and  ointments  has      lready  "been   establis- 
hed be3'ond  doubl  . '      d   its  superiority  is 
due  t(     bhe   extraordinary  readiness  with  which 
it   is  absorbed  "by  the   skin,  to    a  degree  not 

-long   to    \ny  other  nee. 

?e   its  utility  for  introducing  medical 
preparations   into    the   syst  ;h  the   skin. 

(ides    '-',.  mber  of  medical  uses 

been  found  for  lanolin  ; 
short  perioc  snee,    i  already 

been   introduced   in1  -.  .    riches  of 

industry, such  as  perfumery,    soaps,    creams 
and  pomades,    also    for  leather, for 

belting     nd  for  improving  the  pliability  of 
leather* 
5.    Jr.Soc.(  ]     m.I    d.      1886 
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The  -  rket   quotation    (who It 

price)    for  lanolin  ken  from  the  Oil, 

sport er   fo3  15,1916 

8,    is  I 

-     ..reus  I  anc  n  ine,    per   Id. $1.05 

Anhydrous  Tanoline,    per   lb. $1.45 

With  regard   to   pota.ssiurn,  it   need  onlj^ 
"oe  mentioned  that    its  wid 

preset':   high  v  lue  make   its   recovery  a  very 
desirable   end. 

THE  PBOBLEH. 

.„clern  as  here   considered  "by   bhe 
to    examine   a  particular  coal-tar 
distillate  with  respect   to    its  ap  plica:?  Hit}" 
io   a   solvent  -process, and   to    investigate    bhe 
uxe  of  the   resulting  prcauc';s. 


THE  I1TVESTIGATI0"  . 
erials. 
he   Solvent. 
The   solvent   as   furnished  by  the 
Chattanooga  Gas  and  Coal  Products  Co.,    of 
Chattanooga, Tennessee,    was  a  coal-tar 
fraction  from   bhe  plant   stills, disti 
"     -  00   to    250   C.    It   was  a 

clear, dark  yellow, mobile, oily, liquid  of 
specific  gravit;     :.'l  C,]    ving  a 

ent  odoi  rning     1th       very  smoky 

me.      Chemically, the  liquid  is  known  to 
contain  he    3.  , :   of  benzene   such  as  xylene, 

lene,  etc.  , which, however  are   too    difficult 
ise   the;      ire   ..resent   in  such 
small   quantities.   Hence    bhj      __  ion   is  not 

carried  on   in  this   country  and  the  fraction 
is  of    "cj_    ratively    little  value   beyong   its 
solvent  ints,  ,-r 

.i    ;    clothes. 
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-    Wool. 

The  wool   employed  ".Tas   secured  from 
pack:  use  of  Armour  and  Co., and   is  kncv/n 

as  their  A  A  Wool,2To.52,  Armour.  It  was 
essentially  a  crude  v.\  3  :  th  the  norma] 
content  her  concomitant 

Lrities. 

PKELIMI1TAKY  E  ]  IOIT. 

I  he  outset  ke 

some  preliminary  observations  along   the   lines 
whi  _  fed   to    follow  in   the  n  .ii 

operations,    in  order  to   anticij  :        le 

sources  of  d:  1  nent 

inve 

in  view,190cc  of  crude   solvent    (the  amc 
then  on  hand)    was   run   in  upon   10  grams  of 
raw  wo<  ''  ;he   let  :  '"     'ed  to    extend 

over  3  days  by  mere  contact.  At  the  end 
of    ':  ie  the   liquc 

filtered  to    separate  the   suspended  dirt, and 
the  filtrate  collected  in  a  200  cc  distilling 
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flask.      Since  fats  decompose  ~0C,and 

on  account  of  the  high  boili  he 

solve      ,:  lecessa:  conduct    the  disti- 

10 n  in  vaccuo,to    el:  be  the  solvent 

recover  the  fat   as   residue.      The  vacuum  was 
obtained  'oy  connecting   the   receiver  shed 

to   the  condenser,  tc  lson  Botary 

Vacuus  (Eimer  and  Amend,"  rk,!T.Y. ) 

running  '.'.".    .      ".         i      illation  flask 

was  heated  over  a  naked  flame  and  with    bhe 
vacuum  maintained  at   21"  Hg,the  main  portion 

he   solvent  riven   over.   At   this 

juncture  the   +   .  ure  rose   suddenly  to 

ahout   150-160C,    and   simultaneously  a  white 
so j  id  was  observed  to  'be 

condense:  he    bhe 

-voo  1  :"  ;".e  distilla^  bly 

stopped,]         3         .    prevent   choking  of  ~!he 

2.enser,aj  b3  tuse  it  was  considered 

bhat  the  di s  ilH  amp]        d.      As  the 

contents  of  the  flask  cooled  and  solidif:         ioi 
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•  ,  alii        for: 

olo served  rather  than  the  amorphous   state   so 
characteristic  of   fats   and  waxes.      This   fact 
aroused  some   suspicion  as  to   the  purity  of 

he    '.      ,    .And  was  promptly  corroborated  or 
weighing, when   it   was  found  that    ::l"e   residue 
calculated  ]  ight  of 

£he  original   sample  of  wool.      Evidently  there 
remained   some  constituent  of  the   solvent 
which  had  not  'been   eliminated.      On   further 
consideration  as    '.  ature  of  the   solvent 

a  re- examination  of  the  white  crystalline 
solid   in  the   condenser   tube, as   to   physical 

:.ce  and  odor, the   latter  was   identified 
as  napthalene. 

p]  .n  now  adopted  was  to    attempt  to 
remove  the  napthalene  'by  <x  distillation   in 
steam,and  with  this   end  in  view,  the  steam 
generated   in  an  auxiliary  flask  was   delivered 
beneath  the   surface  of  the  molten  wcol-grease- 
n  _  blj    lene   liquid  and  the  condensate  collected 
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in  a  receiver  open  to  the  atmosphere.  After 
about  one  liter  of  distillate  col        most 
of  the  C(     -  lating  iaptha]  :..e  from  lie  wool 
grease  had  been  collected,  the  distillation  was 
stopped  in  order  to  drive  off,  by  direct  heat, 
the  bulk  of  water  which  had  condensed  in  the 
wcel-fat  di   ii:  tion  flask  and  reached  a 
high  level  thereby  threatendng, through  the 
violent  agitation,  to  be  ejected  through  the 
condenser. 

During  this  heating, notwithstanding  the 
caution  exercised,  a  sudden  evolution  of  steam 
through  ;]  c  he  .        of  floating  oil, 
developed  a  rapid  rise  in  pressure  within  the 
flaak^  :■.  bh  he  result  that  the  stepper 
violently  ejected  from  the  neck  of  the  flask 
t  of  the  contents  vexe   forced  cut. 

After  this  demonstration  of  difficulties, 
it  was  decided  to  reject  the  latter  portion 

j  re  c edur e  hereto  f o  re  f o  1  lo wed ,  no  dif ying 
y  a  treatme]  ;  designed  to  first  eliminate 
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the  troub3  lene.      This  latter 

trea.tii-.ent   depends  upon  the  fact   that 

lene   is   readil 
conc  ed   sulph  he  naj    h  lene 

sulp]  formed,    'being   soluble   in  the  acid 

is  withdrawn  along  with  the   "slud-e"   in  the 
acid  layer  which  separates  out  below  the  oil. 
Hence  in  the  main  investigation,   which  is 
subsequentlj     bo   be  described,     ;he     reli: 
3   refining  of  the   crude  oil. 
The  folli     i   _    figures   b]  e  work 

done  on  the  prelii  i  :  v.    the 

solvent: 

Weight   of   sample 10  g] 

Solvent  used 190   cc. 

&   residue  85.      5    gms 

Wei  ?C.4?5 

Weight   of  residue 1-  .76-     gms. 

■  ■-.    l    f    |  " 1.     . 
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C01TDUCT  OP   THE  PBOCESS. 
Pining  of  Solvent. 
The   solv        ,     .    its   receipt   from 
looga,    ■  •_':^1    a   sample  havi 

firs;  an  for  a   su"bsequen1      -  ion. 

jil        -.■    ohen  drawn  off   into   a  ten  gallon 

huric   acid, 
amour  ;i  lg      :    10;  he  weight  cf  origi]     1 

oil  was  cautiously  added, introducing   small 
ions  at  regular  intervals.   During  this 
operation, which   extended  ove;  seven 

hours,    J-.he  liquor  was  con  '  ed 

'by  blowing   in  whole 

mass  wi   .    allowed  to    subside  over  night, 
on  the  following  morning   the  dark   i  er 

J     Loned  off  from  the  acid   sludge.    The 
oil  was  ne.~-  led    with  water  to    remove  the 

excess  cf  acid, again  .  ith  sir  to 

intensify   the  ing.    After  standing  four 

hours   to   achieve  stratifi 

.  ;  ve  the  last 
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^es  cf  acid,  .  lc   soda  solution 

was  cuiried  and  the  whole  agitated  with  air 

for  an  hour   and  allowed    be  d  over  night. 

On  the  following  morning    (3rd  day)    the  oil 
was   separated  from  the  alkaline 
subsequently   su      -  ing    with 

water   to    remove  the   excess  alka"1 :  . 

The  oil, at   this   stage  of   i  :on 

olored  and  cont    ined   suspended  master. 
It  was  decided  to    distil  the  solvent   tc 
colorless  oil, and  to   obtain  for   subsequent  use 
in  the  leaching  of  the  wool, only  the   light 
portion  which  could  be  easily  distilled  over. 

The  di      11]       ic  a   conducted   in  a 

steam- jacketed  vacuum  pan, made  by  ""ho mas 
_  urkhard  of  Brooklyn, Kew  York,    and  provided 

itb        surface  condenser, with  receiver  connected 
to    a  small   type  of   steam  driven  vacuum  pump. 
rhe   distillation  was   conducted  under  20- 

m,the   bulk  of  solvent  distilling  ever 
between  200  and  230  F.    The   t_.  are 

ed   to    rise  to  -    and  then   stopped 
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'because  the  vapor  line  leading  to  the  conden- 
ser had  cooled  down  sufficiently  to  indicate 
that  vapors  were  no  longer  coming  over. 

The  vacuum  was  broken  by  stc   :    :;he 

;ontents  cf  the  evaporator  were 
discharged  into  a  suitable  receptacle  for 
weighi  g    d  exami.    ,   his  residue  was  a 
very  thick,heavy> tarry  liquid  with  a  peculiarly 
pungent  odor  and  no  longer  suitable 
solvent  purposes  and  hence, after  weighing, 
was  rejected.  This  served  at  once  to  indicate 

ion  of  the  original  distillate 
which      pplic   le  to  the  process. 

When  the  distillate  was  withdrawn  from 
•'-he  receiver,  it  was  observed  that  it  was 
contaminated  by    ■-   large  quantity  of  water. 
An  investigation  showed  that  this  was  due  to 
in  the  surface  condenser  wall  between 
the  vttpor  chamber  and  the  circulating  water. 
ions  were  t       -  3     ndoned  for  a 
few  duys  until  this  fault  had  'been  remedied. 
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In  the  meantime  the  oil  and  water  were  separa- 
ted by  means  of  a  siphon, the  final    separation 
'being  accomplished   in  a   large   separatory  funnel. 

It  was   found   later  that   the   condenser 
continued  to    leak  after   being   fixed, and 
accordingly, in  all  of  the   subsequent   distill- 
ations  it  was  necessary  ecxch  time   to   make  this 
separation  of  the  oil  from  the  water. 

The  clear  oil..  Hate  was  now  weighed 

to    determine  the  percent  of  prepared  oil 
obtained  from  the   refining  operations.    The 
following  figure.-:  3: 

Weight  cf  original   solvent 46.25   lb. 

Weight  of  acid  added 4.6        " 

ar  added   to   wash 5   litres 

Caustic   solution  added(50^) 1-j       " 

Final  wash  water  added 5        " 

Weight  of  tarry  residue 13.13   lb. 

Weight   of   recovered   solvent 15.75      " 

Mechanical  lcs-es 40.1, 

Solvent   recovered 32.. 

ue r' . 
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Leaching  of  the  Fool, 
us. 

The  leaching      j  |  aratus   consisted  of  a 
diffusion  battery  of  five  brass-lined, cast 
iron  cells   connected   b      3uit   ble  piping  as 
shown  in  detail   in  the  accompanying   blue 
print.    Its  operation   is   explained  as  follows: 

The  wool  to    oe   leached  is  packed  loosely 
into   the  cells  through  the  handholes  shown, 
and  when  all  openings  have  been  tightly 
closed  and   secured  by  clamps, the   solvent 
contained  in   the  monte   jus  A  is  forced  through 
the   system  by  admitting   air  from  the  pressure 
k  B,into   A  upon  the  surface  of  the  liquid. 
The  air  and   solvent   supplj^   is      controlled 
by  the  valves   shown. 

By       i    .  :;ion  of  the  piping,  it   will 

be   seen  that   the  arrangement  of  valves   is   such 
that   all  of   the   cells   Co.n  be   connected   in 
series,  t   any  cell  may   be   disconnected 

from  the  system, for  rech  .  .         er  its 
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content  of  grease  has  been  exhausted  oy  the 
solvent, without  interfering  or  necessitating 
a  te.     _    I  at  down.  The  process  is  \ 
oontinuous. 

The  design  of  the  apparatus  implies  that 
in  the  leaching  operations, as  soon  as  the 
content  of  a  cell  lias  beer,  leached  to"  the 

ired  extent,  it  is  to  be  isolated  from  the 
system  for  recharging, and  in  the  ordinary 
sequence  of  events, each  cell  is  made  to 
occupy  in  turn  all  of  the  possible  positions 
in  the  series  from  first  to  last.  The  fresh 
solvent  comes  in  contact  first  with  the  most 
exhausted  c  o  -         inalU      'en  off 
from  he   j    the  Dottom  of  the  last 
digester  in  the  series, which  necessarily 
contains  the  fresh     jol. 
ching  Process. 
The   sif        ol  on  hand  was  one 
hundred  pounds  and  hence  sufficient  to  provide 
for  a  rather  ax  j   process.  As 
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Ire   d      indicated, however, the  volume  of  solvent 
resulting  from  the   refining   trei       ..       was 
15.75   lhs., equivalent   to    about   2.25  gallons. 

This  volume  was   just   sufficient   to   fill  one 
of   the  diffusion   cells, and   in  this   continge 
it   was  necessary   to    u^ndon  the  original 
method  of  leaching  already  proposed. 

In  virtue  of  this  circumstance  it  was 
decided  to   use  but   three  cells   in   series, 
eliminating   the   remaining   two    from  the 

Die  manipulation  of  the  control  valves. 
In  addition  it  was   considered  >ecause 

of    the    li    '     3d    supply  of  oil, the  leaching 
could  'be  accomplished  with  greater   efficiency 

1  o    ---_         s  solvent  in  d:  rect 

contact  with  the  wool  for  some   time, re.-1: 
to    depend  upon  the   circulation  of  the  liquid 
as    :  ad.   Accord!      "        he   batter;/ 

cell  was 
filled  with  the  solvent  and  allowed  to  stand 
in   contact  over  nig       ,  hj    ]       ime, 
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solvent  was  forced   through  the  other  two    cells 
by  air  pressure  from  the  monte   jus,d 
off  the  liquor  from  the  tap   in  the   bottom  of 
the     -  3II. 

The  liquor  partially  saturated     1th   f 
is   drained  he  j  srfon  ted   copper 

disc   in   the   bottom  of   the   cell, as   a  ole^r 
fluid, its  descent        roug  e  wool   serving   to 

filter  out   the  mech  nic    lly   suspende  icles. 

ken  directly   to    the 
evaporator  and  distilled.    The  residue  consist- 
ing of  crude  grease  with         mail  of 
solvent,       3   run  c~                .-saved.    The  recovered 
solvent  after   siphoning  from  the  water  which 
had   leaked   into    the   receiver,'          1      -••educed 

the   second  er  and  allowed   to    rem 

ir.    3C  3   wool  over  night.    In  the 

morning   it  was  drawn  out, allowed  to   percol 
seve.  js   thrc -  3   cell    and   then  distil- 

led, 3   residue   recovered  and  united  with 

the  first  "batch  obtained.    H  e     ^  Ivent  was 
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removed  fiom  bhe  receiver, siphoned  from  the 
watertand  placed  in  the  last  diffusion  eel", 
an   ;he  leaching, di  ;il]   ic  .    recc 

effected  as  before. 

Preparation  of  the  Wool. 

Recovery  of  Potash. 

Ihe   moist  wool  was  withdrawn  from  the 
diffusion  "battery, and  the  excess  of  solvent 
removed  in  a  centrifuge, the  drainings  'being 
returned  to  the  oil  already  recovered. 

The  wool  was  next  steeped  in  warm  water 
for  the  purpose  of  dissolving  out  the  potassium 
salts.  After  about  an  hour  the  water  was  drawn 
off  and  run  into  a.   steam- jacketed  copper 
kettle  and  evaporated  under  atmc  spheric  press- 
ure.  The  wool  was  washed  twice  more  in  this 
manner, the  leachings  all  being  united  in  the 
evaporator, and  the  whole  concentrated  down 
to  a  volume  of  about  one  gallon.  Du.  -    his 
process  bhe  soiling  at  one  time      :  so 
violent,  that  before  it  could  be  brought  under 
control,  the  liquid  rose  up  over  the  sides  of 
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the  kettle.  The  loss  could  not  be  estimated,. yet 
it  was  not  very  great  because  bhe  liquor  was 
very  dilute. 

The  concentrated  pc     liquor  containing 
much  dirt  and  suspended  impurities  was  allowed 
to  filter  through  a  hag.  This  proceeded  very 
slowly  and  even  after  three  days  it  was  but 
partly  complete, and  besides  an  extremely 
offensive  odor  had  developed, due  to  the 
putrefying  organic  impurities  carried  mech- 
anically along  from  the  wool,  such  as  dung. 
It  was  thought  best  to  evaporate  the  liquor 
to  dryness, and  to  incinerate  the  residue, thus 
eliminating  the  ox,       atter.  The  potash 
was  then  to  be  :      ^d  by  lixiviating  the 
charred  mass  with  water,  folio  wed  'oy   filtration 
and  evaporation  to  a  residue. 

or  was  taken  down  in  :"lie 
evaporator  to  dryness, however,  the  residue 
resulting  was  so  small  as  to  make  the  above 
operations  seem  undesirable.  Accordingly  it  was 
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merely  weighed  and  analyzed  fox  potash  accord- 
ing to  the  method  su'ose gentry  given,  so  that 
the  percent  recovery-  could  be  estimated. 

Washing  of  the  Wool. 

The  woo  1  free  from  potash  was  now  washed 
in  a  warm  soap  solution, an  ordinary  grade  of 
soap  powder  'being  used,  to  remove  adhering 
dirt.  It  '-'/as  then  rinsed  several  times  In 
clear  warm  water, centrifuged  to  remove 
excess  water, and  dried  below  100C 
Nature  of  the  Products. 

1  he  Wool. 

The  wool  ohtained  from  the   treatment 
discussed  was  of  light  yellow  tinge  which 
easily   submitted  to    the  bleaching   action  of 
either   sulphurous   acid  or  a   solution  of 
sodium  peroxide   in  hydrochloric   acid   solution, 
yielding  a  fine  white  wool,   hence   the 
character  of  the  wool  was   satisfactory.    In  a 
practical  application  of  this  process   it    would 
perhaps  'be  advisable  to    run  the   bleach  lic.uor 
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int.     +.he  soap   solution  to    accomplish  the 

'bleaching   and  washing   in  one   step. 

The  Potash. 

The  consideration  involved  hare  is  entirely- 
one  of  yield, and  from  a       xson  'based  on 
the  analysis  of  the  crude  wool  and  of  the 
residue  obtained  from  the  evaporation  of  the 
wash  water, the  recovery  is  seen  to  'be  an 
efficient  one. 

The  Wool  Grease. 

Aj  hc;.s  been  stated,  the  combined  residues 
removed  from  the  vacuum  pan  contained  a  small 
quantity  of  oil.  This  was  removed  bjr  drying 
the  mass  in  shallow  trays  in  a  steam  heated 
vacuum  shelf  drier  under  25 "Kg  vacuum  for 
two  hours.  During  the  drying  a  part  of  the 
fat  was  lost  due  to  a  boiling  over  of  oil  in 
one  of  the  trays.  This  loss  could  net  be 
estimated  very  closely, although  roughly  it 
may  have  amounted  to  about  25  grams. 

The  trays  were  removed  from  the  drier  and 
on  cooling  their  contents  solidified, 
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indicating  that, at  most,  out  little  solvent 
remained.  The  crude  wool  grease  presented  in 
general  appearance  a  brownish  yellow  to  a 
greenish  black  color  according  to  the  thiamess 
of  the  layer  observed.  It  was  of  salve  like 
consistency, and  had  the  characteristic  odor 
of  sheep, intensified, due  to  impurities  such  as 
dung  and  urine  i; reduces. 

lysis  and  Results. 
:.od  of  Analysis  for  Wool  Grease. 
The  wool  grease, or  ether  extract, was 
determined  "ay   the  familiar  Soxhlet  extract- 
ion method  using  about  a  gram  sample.  Since 
the  potassium  soaps  are  also  dissolved  by  the 
ether  °,  the  residue  obtained  by  distilling  off 
the  ether  was  extracted  with  cold  alcohol  in 
which  the  wool  grease  is  insoluble  but  the 
soap  dissolves.  The  alcohol  was  filtered  and 
eva;:,o  rated  and  the  residue  subtracted  from  the 
first  residue  obtained  to  give  the  weight  of 

S.Jr.Soc.Chem.Ind.  Vol  13,;.  106  ,  ^/.Ker'big 
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wool  grease   equivalent   to    the  sample. 

Analysis  for  Potash. 

The   sample  of  wool  previously  leached  free 
from  fat   with  ether,  is   ignited  to   'burn  off 
the  organic  matter.    The  ash  is  leached  with 
hot  water, filtered  ana  the  filtrate   evaporated 
to    dryness  with  concentrated  HCl  tc    decompose 
the  combined  silica.    The   residue   is   taken  up 
in  hot  water  arid  filtered.    To    the   solution  add 
ca.  few  drops  of  nitric  acid  and  a  cc.   of  ferric 
chloride  and  a  few  cc.    of  ammonium  hydroxide. 
Solution   is   boiled  to    precipitate  the   iron  and 
phosphates   and  this   is   filtered  off.    The 
solution   is   evaporated   to    dryness  with 
sulphuric  acid,  ignited  to    expel  ainmonium  salt3 
and  weighed  as  potassium  sulphate.    This 
residue  may  be  considered  to   he  potash   since 
the  peculiar ity  of   the  water   soluble  portion 
of   the  wool   is   the  fact   that   the  potash   is 
almost  absolutely   free  from  other  metallic 
oxides.7   This  method   is  also    applicable   to 
7.    C  ]    JTews  Vol.    1,    p    203. 
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the  determination  of  potassium  in  the  potash 
residue  obtained  from  the  evaporation  of  the 
leaching   waters. 

Data  on  Run. 

Wt.    of   crude   solvent '48.25   lbs. 

Wt.    of  refined   solvent 15.75      " 

Wt.    of  wool    charged 4.125    " 

Wt.    dry,  defer,   wool 3.25      " 

Wt.   of   solvent   recovered-      6.62      " 

Wt.    of   crade  grease .£0      " 

Wt.    of  potash  residue .10      " 

solvent   recovered 42.00     % 

Gre-se   in  raw  wool 29.02     f> 

Grease  recovered do. 89     Jo 

Potash  in  wool  (as  K^SO^)-      0.85 
Potash  in   residue (    "      ) —   37.3:> 

Potash   recovered 105.50 

The  po  ;:^sh  recovery  is  practically  corrrplete 
the   excess  over  100$  being  due  to    the   T 
that   the  raw  wool   was   weighed  out  on  a 
scale  accurate  to   one   eighth  pound  while 
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tlie  analysis  was  carried  out  on  weights  accu- 
rate to  one  thousandth,  of  a  gram.   Also  the 
weight  of  potash  residue  is  accurate  only  to 
five  grains. 

Purification  of  the  Wool  Grease. 

The  literature  on  the  subject  of  "Wool 
Grease"  makes  no  mention  of  the  purification 
of  the  latter,  beyond  the  expression  that  it 
is  accomplished  'by  "a  very  mysterious  and 
complex  x-rocess".   On  account  of  lack  of  time 
no  extensive  and  systematic  investigation  for 
the  purification  could  be  attempted.  Yet 
various  samples  of  the  crude  grease  were 
treated  in  the  manner  to  be  described. 

A  sample  of  the  crade  was  agitated  with 
concentrated  sulphuric  acid  which  served 
merely  to  char  and  destroy      rease.  This 
might  have  been  expected  since  this  is 
characteristic  of  waxes  in  general. 

Other  samples  were  subjected  to  treatment 
with  dilute  sulphuric  acid, with  caustic  soda, 
and  subsequently  with  such  'bleaching  agents  us 
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sulphurous  acid  and  acid  solutions  of  'bichrom- 
ate and  permanganate  of  potassium. 

The  'best  results  were  obtained  "by 
treating  twice  with  1:3  sulphuric  acid, 
working  up  the  grease  continuously  with  a 

-^la  to  hasten  the  action  and  to  make  it 
uniform.  The  grease  was  next  worked  up  in 
similar  manner  with  sulphurous  acid  for  its 
"bleaching  action  and  subsequently  washed  with 
cold  water  to  eliminate  the  reagents  used. 
Prolonged  contact  i   h  rater  must  be  avoided 
to  prevent  the  formation  of  a  very  stable 
emulsion  (lanoline).   The  resulting  product 
was  of  light  cream  color, with  a  slight, although 
not  disagreeable  odor. 
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COttCXUSION. 

I.  The  foregoing  investigation 
demonstrated  conclusively  that  but  a  part  of 
the  solvent  proposed  is  applicable  to  the 
process, 32. 65;»  to  be  exact. 

II.  The  wool  by  this  treatment  is  readily 
prepared  in  a  satisfactory  form. 

III.  The  process  returns  valuable  'by-prod- 
ucts in  res,dily  utilizable  form. 

IV.  There  is  open  the  possibility  of 
reducing  the  expense  involved  in  the  operation 
of  waol  washing /by  virtue  of  the  high  return 
in  "by-products. 

LITERATURE. 
The  investigation  of  the  literature  by 
the  authors  revealed  no  extensive  treatise 
on  the  subject  of  "~.rccl  Grease",   -  ;  much 

■  hich  is  in  some  inst-.^:ces  of  a 
conflicting  nature  is  to  be  found  in  the  form 
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of  small   articles  disseminated  throughout   the 

various   journals   extending  many  years   back, 

and  in  modern  text   books  on  Industrial  Chemistry. 

A  systematic  review  was  made  of  the 
following  literature  within  the  range  of 
years   indicated  oelow: 

Jour.    London  Chem.    Sec.      1683-1907 
Chemical  ITews     Vols.    1-100    (complete) 
Jour.   American  Chem.    Soc.      1879-l91o. 
Jour.    Soc.    Chem.    Ind.  1682-1907. 

Chemical  Abstracts  1907-1916. 

The  following   text   books  were   consulted: 

Industrial  Chemistry Rogers. 

Industrial  ic   Chemistry-   Sadtler. 

Industrial  Organic   Chemistry-      art in 
0 ils , Eats, and  Waxes. — Jewkc wit sch. 
Commercial  Organic  Analysis — Allen. 
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